Control of ubiquinol oxidation at center P (Qo) of the cytochrome bc1 complex.
The unique bifurcated oxidation of ubiquinol at center P (Qo) of the cytochrome bc1 complex is the reaction within the Q-cycle reaction scheme that is most critical for the link between electron transfer and vectorial proton translocation. While there is a general consensus about the overall reaction at center P, the nature of the intermediates and the way the reaction is controlled to ensure obligatory bifurcation is still controversial. By reducing the reaction to its essential steps, a kinetic net rate model is developed in which the activation barrier is associated with the deprotonation of ubiquinol, but the steady state rate is kinetically controlled by the occupancy of the ubiquinol anion and the semiquinone state. This concept is used to interpret experimental data and is discussed in terms of various mechanistic models that are under discussion. It is outlined how other aspects of the center P mechanism like the proposed "prosthetic" ubiquinone and the moving domain of the "Rieske" protein could be incorporated in the kinetic framework.